$38E 1 wodr TR K F MR (A R B R Vol.38  No. 1

2021 4F 3 H Journal of Hebei University of Engineering ( Natural Science Edition) Mar. 2021
XEHS:1673-9469(2021)01-0069-09 DOI: 10. 3969/j. issn. 1673-9469. 2021. 01. 011
S 4/
1990—2015 4F 7 I i3 #4535 35 R Ak -5 N 1 B8 PR A58 A
AT B A

(1. T VP9 VR KR S SR T TB% ) VY BT 530022;2. W4k TRE k2 A5 LA, Wdk HEHE 056038)

BE. 45 B AT Poo MR kAR R a9 w4 B K T Landsat 2 7 2 3% = MODIS i# B 2%
B VLT R PSR E AR R IR, E HIEAD G R A AR Pearson A8 XS F ik, #EATH KR
B LR R E Kt A5 e AR R AL AT, 4R KA 1990—2015 ], TR T P K
MBHPEARLE, LW ERES NDVI 2R 48%1,5 NDBl 2 EMX M i BEL GDP £E
AR, SFAE 2010 SFik B) R KA A DAL S 3R 5 Z 1A) 0 £ 3B R A A B HOR T A B B, BUT
0 B BOR R IR T e By £ 2% B &, #&#}%D&ﬁfru’ﬂiﬁm%fr\ B, BRI S A
DHABER GRS EFBEALRNGY X R, FREANATEG R0 B E RSB RS
W By 2w TACH IS B A A — AT,

R A B FRIRYL ;3R IBE BUR ;NDVI;NDBI; 242 25 A &

FE S ZES . PP223 SCRRARIRED: A

Analysis on the Evolution of Heat Island Effect and Its Influencing
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Abstract; With the development of urban modernization, urban heat island effect has increasingly in-
tensified its influence on human health, climate, resources and environment, which has become a huge
environmental problem facing urban development today. In view of the increasingly obvious urban heat
island effect in the urban center, based on Landsat series data and MODIS remote sensing data, this
study took the downtown area of Ningbo as the study area, and applied GIS technology and Pearson cor-
relation analysis method to analyze the correlation change between the surface temperature and other fac-
tors in the long time series. The results show that from 1990 to 2015, the heat island effect changed sig-
nificantly in the downtown area of Ningbo. The surface temperature is negatively correlated with NDVI
and positively correlated with NDBI. The surface temperature is positively correlated with GDP | reac-
hing its maximum value in 2010. Population size and the gap between rural and urban areas will not di-
rectly lead to the urban heat island effect. The study shows that the surface temperature inversion tech-
nology based on the single window algorithm analysis the driving factors of urban heat island effect
change has certain feasibility. This study can alleviate the planning of Ningbo downtown area benefit of
heat island advice, in order to alleviate the regional environmental change.

Key words: heat island effect; resources and environment; surface temperature inversion; NDVI; ND-

BI; socioeconomic factor

%5 H H#1:2020-11-09

EEUA . EHEKAARH RS HFFEIH (41901151)

YEE RN AT (1981-) 58 T PR TN, RSt | o S S0 | = R T R O | 61 R 3 & TR Ol = A S i B8 5 150 9k
TR S BT R AR 5T

« WIRES RS (1989-) , 4, WG HBEE A BT A8 DRI, BF5T 07 ) S i A S5 3 AR STy XU T Mok R 53



70 Wodb TR R ol (A R OB 2 R

2021 4F

W E R G R GE R E 3] 2019 4R35y 3k
TR IR 60. 60% , PR 14 R TH AL i X i 2R A
Bi ik AR Z2 1T 1 52 e G el T T TR )
PG RPN ) BICREAR AR BUE 45) | 1
) 2015 A3 [ E K G0 T Ak D RS it SR
2% TSR X 4 R AU | AR 2 1 28 AR R o D) G
T, N DUVE A AN - -SSP RS, 1B
VT R 2 L DA B~ A T S T R B AR AR A A
PRGN E TR UV AR T
KRB —E R Wl DR B I s T RB X, R
IR IS G SR AR BR T 5 T, I
TR IR R 2 B Ok B B 8 T R S A
TR UM EIAE RN R 1 38T 2 25 B R S5 A, R
ST A S PR A | N 28 il B D B I3 o e #  Re A R
SR SHRIR S IR AR O B R T K R
e v T I ) BRI ()8, DAL kg IR AT 9T 3
SR, 1972 4F Rao 42 ) FHFAZLAM il s 3 344
ZEH , i R IR B (Land Surface Temperature ,
LST) 832 JH T3 i # 8 A AIF Y, 8 SRR AR 11 &
JE& DAy b 2 1R 1) 4 T A 0 A3t T B, R AT A W
i BRI LA ) T ML AR R AR AR A R A
MBI 1 TET 114 b 4 10 P8 e 2 R R A ) Oy v A
SO E 2 ol 3 TRD M 3 R D HOAEE A B
e, JCIE AT R I B] 22 R e I, BEE TR
Kl r I 23 3 PR H 45 52, 2 I B S T 0
T AR B s [ 7 8] M 32 38 AT 32 6T

I RS A B 3800 F T 5% 32 A T 4R B RAO0E
ZSVRAR DO B AN S e B AT IRTT A
2B 25 0N 1 A B A I AR 1 0 PP AR
JIEIET 4 ASZE 19 MODIS S22 K R B X
B M 22 IR B, AE X I —fb #5148 £ ( Normalized
Difference Built-up Index, NDBI) FlIH— {45 #% 45
$ ( Normalized Difference Vegetation Index, NDVI)
WE5E v & L, NDBI 2 3k 17 #4 2 AF 50 10 A 2% 45
Pt 2R A O 5 B T AR N AR AT AT,
T 43 B A 22 5T 01, A R AT 5 0 T A
SR ma R TR Y . HATHE R A
H GDP S5t 25 22 3% PR 28 70 B 3k i A8 05 2407 #) g
A, AHSEER bl T AE R iR IR, AR
TR B X6 T B 52 e i KT 3 ARER, 2
SEOER R EEREE ) FERsE
SUHRR SIRECR, VI 18I 58 18
IR

A FERICT T TS I ) Be iy LST

B, R AL BB IR A T b R R S LST #ds
FIH MODIS dls #E 47 5030F , 12 F M FRAS B R G s
[B] 43 MTE AR Pearson A0 54, M T T
R IR DX A B 2500 1) B 25 SRR AR T AR R AR K 5
NDVI NDBI A AT GDP =B AR &k, B A
AT 2R U PR R 38T A A (DR ARE | b % 3
VIR S, A il G e 1 U T AR I RO 1) IR
TE SR T 52 HS A DL KA B I, LU 2% fift
XA AL

1 #MHERE

1.1 HREXER

T HAb TR R R B, KT = AN
BT R 2120055 % 122016, 64 28°51 % 30°
33'MTEIE T T AR AR r T v i
W, KT =AM R 25 O, RN K
TS IX A E B AR (] 1), A SCEREEUT I T R
IR CAAIFFE IR, S A 2 437,59 hm®, T
T H O X A SRy 2 — E BRI, SO0 = 1) 25 18]
ghfy, —ER =T A, B EIRIIL-E H RV R XL
TR | I WS S AT 1< A AT N - 1| P s 2 S
FARIT AT = SRV A 1647, A1 BB R 24
W) R BRI LR W S AL, B
2020 4E T T AU IR XN FTRLB A £ 395 7, 2
T HE RS A 3 420 hm? |, 6 25 390 T US4 R r
KA ZR AN Z 0, n, gh— 5%
ANFIFH Landsat T2 5218 /e i 7 7 P 1995,
2002 ,2009 AFE/ANZE K I AE B KR b T B2 45
TEHRSEL, K 14 A A 5T X e T 9 3
FELRH S K, R R R N5k, I ELBF9E X N 8
A EHELT 10 AFRERE U TSR
H 1961—2005 4388 P 52 3 S B2 kL, 434
T T AR 3T AR B A5 5 R AT Y iR ) R A BR A
T I I I B I AR B R i AR RN HL A R B 1
AR, I H R s T Hikdg 17

1.2 HiEskiE

AT R A I B B e s S 1990 4F 8 H
14 H 1995 4£ 7 H 3 H 2000 4E 8 A 2 H #2005
4£7 H 28 H# Landsat 5 TM %#f% .2010 4F 8 H 29
H 12015 4F 8 H 24 H Landsat 8 OLL/TIRS %44,
K A L ZS B 5l = F 5, 178045 8 118/39 (3R
1), BT FE L B6 LT ANk Btk AT 2 B
U B B AT DX EMR T R AT, =il b,



TR T4 1 1990—2015 4F 77 I i S RN ik 5 N 11 9 U R 434 71

40 20 O 40 km

T HOIRX

y Y )

J«

1 PSS XA AL
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Fig. 2 Land surface temperature of Ningbo central urban area from 1990 to 2015
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Fig. 4 Evolution of the heat island effect in the central urban area of Ningbo from 1990 to 2015
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